Pacinian corpuscles in the mesentery of adult cats were fixed with either glutaraldehyde, osmium tetroxide or permanganate solutions by close intra-arterial injection through the mesenteric artery, and were processed, after electron staining and Epon embedding, for electron microscopy . Better resolution of the corpuscle's ultrastructure was obtained than available heretofore . The myelinated segment of the corpuscle contains blood vessels separated from the axon by collagen fibers and 3 to 4 layers of lamellae . No blood vessels are found in the central core, though access from the vessels is afforded by diffusion through the "cleft" of the inner core . Two cell types are discernible in the inner core hemilamellae ; the "clear cells" in which pinocytotic vesicles and organelles abound and reflect the greater metabolic activity of these cells, in contrast to the "dark cells ." The ultraterminal is ellipsoidal in form with projections into the "cleft" which give this portion an irregular appearance in section . The terminal and ultraterminal are packed with mitochondria, and "synaptic" vesicles are seen in the ultraterminal . The innermost laminae of the inner core cells are in close apposition to the terminal and break their regular pattern of hemilamellation to surround the small ultraterminal projections at the apical part of the corpuscle .
INTRODUCTION
In spite of the great interest which has been shown by light microscopists of Pacinian corpuscle morphology in the past and in recent years (2, 6, 13, 14, 15) , only a few studies have appeared on the electron microscopic appearance of this structure . Pease and Quilliam (11) have shown that the corpuscle has an outer zone, in which there is a framework of lamellae arranged concentrically, and a core, in which lamellae surround the nonmyelinated nerve terminal bilaterally and show characteristic specializations unrecognisable by light microscopy . However, their studies as well as those of Polacek and Mazanee (12) suffer from the use of methacrylate embedding which does not permit clear resolution of fine structures such as is afforded by the employment of epoxy resin embedding in conjunction with heavy metal electron stains . The fine structure of the nerve terminal and of the lamellar cells that enfold it in mature corpuscles has significance in physiological considerations . Refinements of preparation are necessary if this fine structure is to be studied in detail satisfactorily . The present study was carried out to reexamine the fine structure of Pacinian corpuscles in the mesentery of adult cats, and -to attempt to elucidate functional relationships such as the difference in directional sensitivity to mechanical stimuli in the nonmyelinated nerve terminal of the corpuscle demonstrated recently (3, 4, 9) .
MATERIALS AND METHODS
In order to overcome difficulties in obtaining satisfactory fixation of the core region of corpuscles from adult cats, close intra-arterial perfusion methods with solutions containing fixative were employed . Adult cats were anaesthetised by intraperitoneal injection of 5-ethyl-5-isoamyl barbiturate (50 mg/kg body wt), the abdominal cavity was opened widely by a midline incision, and the small intestine and its mesentery were exteriorised and exposed . At the root of the mesentery, the superior mesenteric artery was carefully isolated from the vein and accompanying nerve fibres and was cannulated with a polythene tube, to the free end of which an injection syringe filled with fixative solution was connected . Perfusion was achieved through the syringe by manual pressure, and the procedure was completed within a 2 min period . The fixative used was either 170 glutaraldehyde buffered with Veronal-acetate at pH 7 .2, 170 osmium tetroxide buffered with S-collidine at pH 7 .2, or 3 io potassium permanganate buffered with Veronalacetate.
After preliminary fixation, a piece of the mesentery, approximately 3 cm2 and containing several corpuscles, was excised and attached on a Lucite plate which was then immersed in fresh I % glutaraldehyde solution . Corpuscles were dissected from the mesentery with fine forceps and needles under a binocular microscope . Subsequent postfixation was carried out by one of two alternative methods : in the one, the corpuscles were fixed in cold 1 0/,) or 27 0 osmium tetroxide buffered in either Veronal-acetate or S-ccllidine for approximately 4 hr ; in the other, the specimen was fixed for approximately 1 hr in cold 3 % potassium permanganate in Veronal buffer . After postfixation, the specimens were washed briefly in their respective buffer solutions and dehydrated within a 12 hr period in a series of increasing concentrations of ethanol . In most instances, block staining with a saturated solution of uranyl acetate dissolved in 80 0 / 0 ethanol was incorporated into the dehydration process . After embedding in Epon 812, ultra-thin sections were obtained on a Porter-Blum microtome with glass knives . The sections were then stained in basic lead citrate and carried through for examination in the Hitachi model HU-11A electron microscope . Electron micrographs were taken at calibrated magnifications ranging from 2,000 to 20,000 times and photographically enlarged as desired . ellipsoidal in shape, and each corpuscle is supplied by a single myelinated nerve fiber (14) . In typical corpuscles examined, a single myelinated nerve fiber, 5 to 8 i . in diameter, enters the proximal pole of the corpuscle and takes a sinuous course in the first quarter or first third of its intracorpuscular length . In the vicinity are several blood vessels, some of them having smooth muscle fibers, surrounded by several layers of lamellar cells (Fig. 1) . In cross-section, in the region distal to the intracorpuscular node of Ranvier, the axon is surrounded by thick bundles of collagen fibers, most of which are orientated parallel to the longitudinal axis of the axon, and by interspaced concentric layers of lamellar cells which bridge the 3 to 10 .s interval separating the capillary from the nerve fiber. The periaxonal spaces are wider than the pericapillary ones, the lamellae being knit more tightly in the vicinity of the latter (Fig . 1 ) .
Cross-sections of the corpuscles in this region bear a resemblance to the cross-section of the capsule of the muscle spindle (5, 7)' In both longitudinal and transverse sections at high magnifications, the lamellar cells appear as thin sheets of cytoplasm with cell membranes, on either or both sufaces of which basement membranes are demonstrable (Fig . 2 a) . These cells contain small mitochondria, ribosomes, and occasionally a few pinocytotic vesicles . The interlamellar spaces are occupied by irregularly orientated collagen fibrils and by amorphous substance . Some adjacent margins of neighbouring cells show "junctional complexes" between cell membranes as illustrated clearly in the multiple junction of cells in Fig . 2 . Cross-sections of the axon with a small number of mitochondria and well preserved neurofilaments do not differ in appearance from a cross-section of ordinary myelinated nerve fibers . The fiber itself, having lost its surrounding myelin sheath, thence enters the central core region .
Central Region of the Corpuscle (the Terminal Nonmyelinated Segment)
In transverse sections through the central region of the corpuscle the nonmyelinated nerve terminal is seen surrounded by inner core cells arranged symmetrically to form hemilamellae arranged on each side of a longitudinal cleft, while more externally the outer lamellar cells of relatively high electron density are arranged concentrically in more widely spaced lamellation . (Fig . 8) .
The core lamellar cells abut on the ultraterminal processes and contain pinocytotic vesicles about 100 µ in diameter (Fig . 9) .
In cross-sections of the corpuscle at this level, the inner core still shows the two cell types, dark and clear, the latter being packed abundantly with organelles . The outer core cells are demarcated by the "space" from the inner core, ani this delineation is emphasised by bundles of collagen fibrils in concentric disposition . claimed that branches of the nerve terminal end gradually decreasing its diameter into an attenuin round osmophilic swellings 8 to 12 µ in ated termination .
diameter (13) . Such large terminals have not been DISCUSSION observed in this study ; instead, from a study of successive ultra-thin sections, it is more apt to Physiological observations made by Diamond et describe the branched nerve fibre terminal as al . (1) and Nishi (8) that impulses elicited from 
